


fcf 



^jiij,i uu^u4-j^Q^u 



c£i>^/ 



Ay &? 

7 , ._.„ ... ,., wL^'i 

8 ~ » ^j 

13 ^« JUSTUS 

20 , ^Hjf*** 

25 ** ]ff0iM 

31 .. ■M#^4iMw«*k!' 

44 ^ { &** 

98 ,.,...... ^-jfcO'jfJ 

1 02 - h $->£• 

107 <% 

121 >sM4£*0*& 

1 54 , J4«w 

170 , ofV^" 

182 UjJjj^ 

259 JWtjfl*tiF &*#* 

275 .,„..... J^Vn^*^ 

284 , — J^Ttft^ 

285 . 



*A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



5 



£$**£$£ 



^£Ji ^ ; j* ^j flXi ^ 



~if<J>~\J>L. Jtiijjy.)/^ f^uS^i-J >f z-^ifdZtf** 



£\f£^>/ '^>j^/>j"J.*)\-\f§ JcJ? 



/(/fj>* j^t^ J/A/V 1 A^V-^ ^^-v'4 



6 

j/j/i- y •>'!» <</• -\f>>&' 1 i- ** u <S * i*** iff/** ^ J 11 "■ 






ir."_d_r 



9 



Jtf^\£0^£tffl*~gtJ*'tiJ*f'i/feA/^ x 



p% 



B 






. J j^w villi ^ JT j j^ j^U 






11 

C^WZ. OuV Ji il -X*- If lA* M^ **^" ^^ l** 1 



**, 






13 

Jap 

* * 



15 

tfAlfi jHf«j? 'ftjqjfcm*** fast)* al^M// jJ t j 

^l* £*a£? \$rfj J\f £jw &»*!* "^ ffojf**' 



14 

* w It i ■ 

^uSfi ^Sf cijV ji+iiij j# usuttj u-jSftj *uwji ju ^ ^ 



17 

i-Hbi \Jr' \J\^*wJ$LJi iJj&JtiB^d <~fc($-ifiX 
tlA+ttityjA jhjf f c-M </W^ iftjtjp £Jifli £.h,^~ 

***£<*bg |**Vj&M gi*V^ cA-"±J|* (/i/^sl^ # 

tTu^^r^L/-^^. ^ j'u ^u; *y z:Xv '^^ ^^ LS ^^ ;/ ' J * i 



16 



y^JCyjC^ Jit +if30ify $uMfdG±£ p/b/^ 



19 



18 
*f JUUG^ jfrCtLfr £**&{-* &l,)*\ f-&xj£&J&4 



L. 



21 



20 

.UL 111 cJLLL fz**qj£j r zJ*H}\,}& t xSi\f£J*£f 

ijtajj o>JI jik $ ill. jj Ji ; ^ JS ^ >* ^ clUI 6^ ^jJJ djL; 
liLU c*l^**« ^m, jLi. LsruJl .jjtiiJI ^^Ij^a.j iL»£ &**\ *iu1 fS^LA 



23 
jle~}L jP4u*A +&J^H> ^ hjt **& L ^ 

j>> jV t/^ i/ 1 *- ^/r* l 't**#<4MJ's S\* 



22 

.^1 ^j L^ *l »b ^ <tf*~d •-*** ^ tP* 

. aM*^**^ ^b jU^ ^b cr-^ 1 



25 



ft 



0Wz 
tf £ c^; ^' f- * w ^ £ ^ j * * * ^ 864000 f / 






24 







'fr*^&il**f**i*v*** £ *Z' 






26 

L'^JUir/^iiJ&ii'L^ 




29 



28 

JlJ^^f^tru^ c^j ^*/i^ tiffs' jj?^ju>(ji^^^s 

J 

-£\JC.f£b'tu})kvA£b J r*,tf { f S \s 



31 

.(Coordinate System) J iJS ("*!& 
tr, >?.f Iff ti JSi-C J 1 ? tf-Ul/ 




X 



L*M' 



30 



32 



33 







iL J_Ui Is ji** 



1_VJ_J ti» 



I****" 



O^fajfa*. 



u^>b* ^//z: cufij'/ 
^ *j> tT^ i ^/t*/ *- j> if j>> *t ^ ^ f- J^ 

Jjf JLljt&Jl 4-y>270 ^+90 jal L\J**ft±i*£^ 



jartesian Coordinate ) f Itf j^ if* Ad* (US >* ? ^ ifl- l£j 

-(Great Circle)^»-?0 

l#4 C if*--// 1 J?~* <-/»/*-*-<** 4 S *£- lA^/V* 




35 
4/^.^jj7G tfiJ^h* ^310 (Azimuth)^^/^ 

(EclipticX&vr^ 



^trt^*flh^V/ifjLjJ'-J!t£i-\J'>LJ*£jLj}jZzA 



^M ; 




iJtf$$\ 






n zC J\)\^fj^\fu£>yjL4A^J^^&*&^ 
'U$~£\£}l,Jj t -q-\f&xiSf t jTurr Zenith & if J* A 



39 



3a 








Li 






vAJ* 



L.Kj^^>}\fr.t-^ 



Lj> * [iJtjaAf ****** 




Nw 







41 

i 



—IJU^ 




JUi 



40 

:j i -s££L.[fj^£jj J frjZ^is4J/fMQ\j:9s?j£. 
*<4 ^^vt> c^ 7 *//&JfL~\?\£>^iJ i tfirtji*fi-i*{)r.jt 



I* i£ j^jU/^ vtoL*jA S^dutjxftfL. tiff y jjufi/i 

124 , j/^U sj360£ ijfttflf. t\/h; tfxf/ ^ r iP^iX M-fe 



43 
^J!* t *^*^f£&# ^66.5=23.5-90 XT*. 



42 
Q^(Azimuth)^Jl/'&>tA^ 

i \f\J.UO/bJ , J'^^xii m Jf\SM «- 2-^180 JJ^Cmuth 




45 






44 



uiJ ijja ;>£ j^ *tf $£g Jjfo in tfj*£i J& 3^5 *j$& ii^3 



47 

J 3 ' 300 1 l£~M i/V-^^ \S/ Ju309 A£ ^^l>^j j u 

^aJutf/309^^ 

V 





>* #4.1 /M^ 56 »'^23 &#ji&{h*c*1L&W& 



<C&y^-£ ^Z-Zi-^JL^A^^''' 



r;>; 



.*L~ 



* 



46 
^aiil »/£& S£ J^ 3j^ Su^SJ jjjj 



49 
\f\sd ujr af(Greenwich Mean Time GMDfV^g// r| 

-(Ephemrts Time )^i < /Jt\ 






jf> 31 /jlj! 19552-^3115^1* ij'f/^ 1 ^ 
2- J^t^^i*7 ^^131556925.9747101^ j^//<w^ lB99 



48 



'V IW i/iT^lCV^ 4V lAtf ft* JifS-i-tf s£ ./(merit 
f?0 003 J/- jTtrt-^lVS^^^rjB' iffatojfa 



-*Z>>)[ 






51 



50 









bsv£//iA-£ ufif J* u* Y /* 4- vj1 so c^b^/LL^ £ ^ 



&4 






.#fjGP'«Ot'7A9 l 192 t 631,770uV^ 

l^tj 2_>j3602S 4J> xfrfq.}* A ] )Mb»i£fj%„c.tx 
\}\£\j$* sf\s£hviif)\f m f{? ,/15 /t^f~4J>irlSc^J/W 



53 









-J#x/lz* 



-l^:^^ 









55 



54 



o^'ti^L l/L^^L^ -^/(622 JUj?1 9^ £ 4->^/j j )622 
- Jji/J JjUt jljj ffvi JjLif fr, ,/" ,|*/ ft £ Ur^ ijtf t/L c 



lAwQOfr £-*£/&£ fd+.Vt*B22 JU^16 QfcCj&K^* 
Uf W*** XzJi\JW\f\fo iff- fi {/l0i-$Ak**.&rf '622 



57 






1365 ^ *V ^/' ^ ^ ^ J ^ ^' ^ ^ " J ' *"* 



^Ju^J^c/ 1 ^^-^ ^29.530588^:^^^354.367054 
-cJ.J\£jf>\£ 2000jwJuJj'£ LAS* 1 ? f 



-f-Pd/tf 






59 









1 T 

^SHj oljU- Jt jb* f j* ilk l ^.IsT 4 1^ j±* til & I J** jj*-^ *«** Jl 



58 




: 






J$t 











60 



1 



63 62 



Ji/- &d j./- ifi-^f a3 £.*£*<£ **&*$ &* \S*iA£ 
jtUSJf^-J? >,-.><OhlO\>S<rO> ^c-sP-$xf&$» 



64 



65 
,j4 <^£ ./-Mid ««*? -iv'-f- Jtf "f^ «*/<<? «7» 







M^bjrti\j\,^\J<t JjlvkjCijU?.^ \$*44\f*c-$/j+ 
^ ' >/£ &^ ~f- *fll l m / J* tTt/l J|/^ |?jf j} if J? <&M/* 

* -?-^-f- ^ f/i/ uy^243 >/zl J z_j d c~ r Ay ye jyj225 




67 



\jt'4 %$^.i*Ji&f)ti$*& 1769JC- J^j^^^u^i 





66 




J7^>i t>/>jQ^i 



it ' ' 



69 






u^jI^AJ 



&W* 1 ' 




tC^/2600 1/ cTc^;-^--^^ 

,-0f-&>lft?l^itr A/2270 







ijtj 



WJ<l./< /6357V oC^ j*J£fa27*4W&J»***f\£j 



71 



-ft 

£ &£3&Mj**& »P *-\M.\$(* iff- **>>*A j'if*J# tf ' 
A-^%&rf i&Co^ ^tejtjift £-tf^$fi%, f ,£ ~* 



* 



73 



A \P Js^ifi/' -ft-V tf !* 0^" fe/ ^ (WJV u^ tf^ 14000 
^ji;ift3,5 i/* £AVv£ \fl<**J? ^fj*' buffet* 



72 



&jr-£ (jr l£ fU jj c* ;J ts< |f> j j\f&Z j 

rf <l, J/j^ &J&JL Uyj365.24 JC 



K/iF 




17// J* 



, 






*frl*3Jt vii\ 







75 









74 



//t/'y^tf^J^t/^' 



Ti^ 



/ j^-Vt -V"% \ L{? Z-^ ^365.25636 (/(/i^^Tj^ 



/ 



V 



v ^> 



fit 



gli-tf j. rtijM 'S |> UJ ^jJ 






</'< 



ufl^ 






to/tf 




U^V-sJt^jirfz-jjIlA 






77 






76 



J&Ji£J4>S^J'f*i\£ji£el-^^2£XGreen house effect) 
2-fiihftc£%\JS &tfXrfcJ&£\j dL^sjtL^xtjts^M 

^ -r^ J^ £ t/^ l£ 6& d*J* jO tfdkM £1, j: i^*r p. ji 



79 



20// JP 



_ _- ~'j 







78 



by 





I 



ij A* £ </' -£- /M J^* 
Stf6OJj/2irfi±0£i/l 

Lrbj'^^yj1.9v"^bV , ^^^^ f S> , J-f-^»JlJsi^37^/'^ 
p^- Jlt-tf v'ji^ LTlJ^t/" , -4SL.^«?' U r ^U ^^cTJlJ-^^ «J^ ' j* < erf vv'^a' 



81 



& 




*J $ wl//t/l c£ ^ &* if 1 f- f<f * f fif* <=- **^S &<£ ft- Clf * 



80 




^}i^Jh^^J£^^£U/Cb/^^^u[k^ 

^txdA4,l\/fs>MA4§\J?fr*VABUf 

^txt^^^/>sb/'>^tf l ;(£^jf£b/uz^39 
wMbs-f-v/tyvu-Oui ^-21 j^zo/nl^ ^d^/b/ 




83 

*J> Jeff* £ tf/^L-UiMiS&dL^ifoJ-Ajtn^fafr&fa 

J>. .&J 01 000 k/> fJ~£- (J *iJ\s£ hjr \$\$/> jfff.t-j^ 

$0? Sj ] ** <$- 1# U} $&$£ A/99000 c-'f/Ltif 



j&a^S Ji-£^ s\j>JtjL^ziAjJ%Shf£Jk^\<j. 

I t m T 

.J* A 33.875^i^jiA/l42,984>VurJ < Jj>itf 
^200^2000^^^ SuJZjjfrfciJS J^Jli/u^ 1 

i/^^yjioe^^^yU^^w^'/^^^fi^^jJuJzl^^ 

r AiA^^4^^^^£^fj^^^S^^\SyM 

-"' JlT*' ftf J j i# (jt 1 972^1 2i_ 1 xTi jt ojM i& 
^^^1973y/ J JjJi^i^yj^/^^Y/^yU^u^:^ 



85 
*XjA&\s\jZ±Jr£-i3t'i dhfo&tfc ifJ^cC^ -f-O.S/ij^ 

£*f& Z-JtW9 <=-/*& J7 jjjtft '\S\Jt&s\Jl~e-f* 

^Mj£m,„fi c-,yL *&$& *&*$&* 01 

s/£bjr£.[J^ti^j^jj27k/ j/\^£ ,Li£jXj 



^! 






84 



i/j 



L£o.«tX*^-< 




Jr-i </*!/ Jf~e>? ** a. tf/^^c-t/*-/**^* \i £ J? i& If 

iiX 67097) ^/l07982>* ^ ^(^74552) >r/l1 9980 >* 

4 jp ,. ,/r &,*- _*. u $ y ^ ^> tT^ ^ - ^W 

Ife ^ 1 4,^1 J^ ;/<£ Jk^^^A(jt iM*29.458 

^4^;^raL^(^836738460)^//u66^;j/34 v /4'i>li 
P./* fe j£ c^ Jttfrfi/'c- -f'lf i- *ffCC- JU'^tfV^V ^ 1 4 *|* 

-^ i_/ ».; b'^U mjlk/±#]f&ffte-jijl-<j-jd 12.87 



87 



* 1 






" * if 



. Jt ^ // 6> (/' -f- C* ti/ < -J±l» 21 y*/6671 1 c /> 

jJ^/l18397^U^/91953 ~ 4^/74520 

>0'ilA , /29449O i 4^^/170083 J 4 ^/l 40033 

j ** * " * *■ 



89 

f -(J^1783024658)^/2869500000>U^^^U i ^ 
J& $ jXJ?3 8 1) J* A 7 9 1/5 J'^J t J-J ^ 
^O r / t /l^>< l ^^U^J1^54dJiMf-J^C30045)/i , /48354 
^/^*pl/l.05r6y'/^^Jty , /^Oj'f-^30r^l^J , c ij 

t*( fj '/>/^,/v'^U^17.24^trAy4^ f UiU^84 : .j/z: 

J^&W^t\»«M^jAJ7W^sJ\s£btj}nfrJj.W 

-£-t^Mt-ji55Jl>£jf£j l 

yji^/80^40/ J rUM*| r ^L5 l ^^^^'lr^^^' t ^ X 






88 







4\fi(/tf s—cJlJj* J\sLu*ty 

(J*JtJMJt')*£\jiJ£&Hf 
£. <-U\ £ *$ f£ J ? f J!$ & 
jt4-jy\fj £3£\jWjL>s& 

-Pc , U^r 3 iXS'^/t/*^^1791 
d^&£0'h\5^%fa/ t l / jr*\fh}A*a\*^atOx<X\$d:£ 

t^^'r^iirj^^ngi^/^^^j/c^i/'^J^i/ 

^^>^%, J ^,^l^I^^4Ll-/fZ-/^7 L ^yU^^19 




*v 




j^U / Z*A fdtf jZ/r* £-U 
L/ Jl^£ Uj\£ J\ J*J L W\ u! ^ 






90 









93 



GJtli W*-t&£ J$\fi \A UJ222 rf *-S*A iq^/*jz*<j\ J? 







92 

£ ^ ^ j^xjf^J* fig J» IrfJ^jhx&C 
y/cAJr vU ^ t^iH J j Ji f^t^i} fo>i_sf>v [z/Jp-V 

$ L £ Ju ,jj tujui yji & fdJ (/£ ju /j« 4./ tp £ baji 

T 

:>"> lTi/l^^vij^/355400 ^ «A^' >>-*_«*},£ ,,/£ (/I 
^lTl/^ t/yj%^h/C vtfifi Jh1 4.328^^/2705 




95 



N 






94 



H 




£ J'tu? U*>/- *{fo ($ JrU 
^/*1979^r( f l^^Uj/f^J^ ( j^ 

Lftj aJJ £ </' l* P? a if ^" 

^/^-f/y-i-'ior'Jr'f 1999 M-aWtf 

■ £ .iTW4>0e;v'- tf t^ r f&sfytSW**-^ J* <=- J* 



97 






Zt-f 



96 



} On Ut 01 OOOe/M^i Af. tf\iJ&> ifer (# ^ &&+#& 

£c^^J£d>^6o£^^ 

£-0.2484 t/>J r^< ** tT(/J /jl ^ J ** unf Ai M- f- <r /'^ t£ 

"f-^^ft^/^^^^lflrl^^/^^ 1978 

\/d£ Jj£\£ UP* c^f-r A^^ui jyj6.38y 







99 



21// 



/ 






4 






i 



JfyjF$-jao*.20£~fiv 



/</« «p ju isyu, aftJU/ ow^Ji^e- /u J^i/ ^ 



- 




96 



'U-^f. 



V 



JO- J\> £ & Jiff. J? if&^j^Jjfj 

\i l£ >'£ £ \j*fr(&t&*i4 L. fij^fif u if far 6#d? tf» 

C.t!:\5&*M^*J%^^f^£$J%>f£far'zJ^bt J ttf 

~JlL.\ f j£iif^}^ Ji \jtL.\J^jJ i \£^ 

UtZ-,:^>rf£\J\ 






/A 



ry< 






l/l 



101 



^ijhi^ ^l\Sj^/\Jui^U^ ^L.^»As}\j:f -1322^ 



J/ht J* \t • JU' jtff&h J .A L *Jk* 2LAL it*/ ^6* 



/j' 



(/j> (/^ve>/y(/k.^j tSJ^^osfrtf) jC^utjijAi\^y 



100 
j„U > £ -f 1 887* f 1 882*/ 1 843.* 1 668..^*-/^ Up if JjvU J 

**> ~- \fx> U ^ f 1 858^2 /> i_ lAjJ tf y^»w' j f j b'J fcii 

Jfijt finite. fi-/4000./ 
^<^L^1744-fiJU^/i^ 
C t/ J 1/^18180^ rt7*sfiJ\L.Jr A ^*jfsl\fc>\j>L„ 



103 




<L jyi^u . 



yfi&jjsm^:, , ... wX^S SsBBSSSa mmmmm BS^sm 




H r ctf i-o ^ £ >&> *& tfv ^ Jl 



n> 



(2) x 0.3*0.4 -4«U 



? 



102 




tfV K / ^* 




105 

fo&fituUAJj.}? S^J&tfuJi^zL witf<f£^f\So& 
Jm84 jif. J/r JSf df£ *J5i ol/^/'J'lMA L i/i- (J/ ^ 




104 

^ ^1986^ £zi^ jiftj/JM^^ir^/^i/j Jl^ht/ 

-iff ^il jfi£uJtJL r »J>('J"40Otffi/i 
^y^-^<$ ^6rtJ A^0& sdliJ& a fu! £*IA 



107 



> 



v *.;#*: 



duW 41 Ai? ^ t/dt. J u £ J^Mj-t £L j^ji & 



106 

[k t/'^ J/JL'+jJ* J-jtl- fi^}\ff <&*&$£$£ n j€a$ 










t ^221463>U f r ^,f r v>iJ^252710>(;.4;^»jt; K>y^^j 
^J^2160>5^L^^J^237058>5WSlr^wUv/L^^ 



f \Sj olJ j* ^J* j-M* £^» 

gto «& tea U bJp^SLih u-^-j 




(Penumbra)^ i/fireV^^"^^*^;-^' ' 



36/cf 



110 



0' 



» 



1 



3 L 



Oi*J 



W 



& 




\ 
\ 

7 A 



'•■ 



O 



v 



W 



* - • t 



113 



*£* J f. r* >* pi *u if i£j ^ f- ^ « f** / <^ J4 



112 



fit* \^(Umbra}^/,AjJ < x\ fl fut [ j'L <~\J/\jt ^A^f 
Jxtfffyy\A}rt\£>i\$£^/fj:\tf\jiufifji) f 



*j^ 



38// (/ jj£_/f£-j fi&*Jl(#tSq.***&\JU:*\J?wJl 




t*^ J&« 



\^^^h>^J^^^*6^/^)*^}C\P^ 




115 



•j*/ ±zj* J&. *>.*4}tr?ijL - f- Cr/f \fjx£- c/j Jj- £■ » j£ l. i? J^* 

if Jlr ^ lf>>/ -£ef-f- J* actf* o W i£tffcyi «c*A& t/'f-r * 



40s? J* 




**f 









117 






41/^ 



D- '('a! 



V 






116 



utj: 



l -,, 






>j^-" 



119 



42JJP 



«^J 







I v 



infra 



Uttf jil* A» -f 1 968^ 1 964± lTJA" J^ • ^Wfe'f.^ id 
J^/^JjAl^jj^jX 1 972yj»1969ui£X jhidtfrfS 



' 



118 






^_«J 



121 



120 






IJ.i/- 






123 






122 



/lur tififr J%jx*& j h£J*&' £*»*'*» Aft '<^» n 
**£. ,M$£- O^L. &S\l/*J *\ff} x * >? -01 3* (>/ <^ui 



.U*>££-t*t**\ 













125 
fcf*jU*^c*fi£ ?£^iW^ ■^j/li-wj** (^v rl 



1 



124 



^(^^^jir^^^^ ^//L^itT^^^^^^ 






f^tf&s^J'u?} j*>>\.j^i\tfi&{f "tJ^d'xi^ &b 



u 



** 






*£jjZ 



uuji 



- f j(£Jt ^l ^lU *jUJI c> Jt ^ UJ^ui jl^t 



127 









126 



22 ^ 1 6^ </ f J5fl» wi/ 1 6^ h*r f£- jf<* } *x / 






TAN 
TAN 



-1 



129 

; 1+TAN(B-D)]=[(f-&)«;+1] H»M^i£Jj!j* 
2+TAN(B-D)]=[( r -£,)U,'+2] ^u* =AlJ iL£ jt^ 





Z -f- 6* >=*;>? 6o*g s^/^L £ *$ 



AJ/'AOWf* 



l>~r~ 



128 

f\J* £- tX *\s 

22AJ>S\& 

** i m i^i 

\t£dfofa+4t&* ^22/ sfjttC^dtJ'f 

^f *jA£y b'jtotfjto *j(J%>\)j\s£jV\^ 

\)^j»£ &*}£fyrA'itxd)\£oh>&f\\fA£ \j\Jx\JL 
Sx JUtf£.u»s5i^JJj; ~>*&0&\£&.toji 



131 



'J-ffo^Ctifi+y t"&t£25/>iPMl 



-f.d)tjb)>£ n V(&JJt)*£Y(*x VJ 



< ? -90)ferx(£-90)W~0>)i^ 



<p90)V»fx(f-9fl)bf 



1 -^ 




iiM/f^il^ 






«>*=**<£ )b? 



1- 



^•=»j 







ti%Ai/f+yL* 






-1 



H=COS 



COS pfl-S»N(B)nStN( D) 
COS(B)kCGS(D] 






SIN{B)XSIN(D) L (£)U X(f>!* 
I S1N(B)XS1N(Q) t (.D^Affo 

-f-COS(A) i(tM 



130 

*jM&*SAr£f&J k ' -2 

^J?^J\"HJ'/f^AW4Jf( n }xu*J?Y'**Js 

t^sJ*-LJi\X{^fj^}j#LJ!x\J^^\iX**MJ8& ft 
\M^f^^^^\Jf^^A^Jh^A^£./ijS^^ 

-£ ifusAfrf £ \$J±&f<^f$ 
-^5£/l/"t*-90'^/t/i-^tjiJxZl(4t//-90) 




133 

H afc&ft Vj $53 jaU ^Ui 3 « Jfcj $ ft J^ <i3i ^- u 

ptf&ft ill; ^ 5&J, ^ ^ «£ ill, J^ «fo ;y- ^ ; ^ J 



132 
^fc; tf Jp ^e^ B if- n tr^tLf A D uV'-// 

^^^U^87J M ALJV^^2.3^.UjJj££&^ 



*U 



135 

^3^12 ti^AiC JhjJhj -f-^'jl-j^/^^jg'jljj^^lfc*/ 

J? f^r ///A 8 Jftxfj* ^ J s „ _<p_ ^£ 33 7 1 667 

-*_1 1.94238^5 j0ijyj' -23.71667 



T 



134 









7/ 



h 



-&J 






,jb<w 



i 



^r^4^^,^ JJ i^^, J ^"^JUcr-03:30=71:30-75:00j/ 






137 



136 



*Ae 


J'licSf , 






<Ax 


Jhj*=Ji , 


2 


20 




[7£_ 


Jtjfcdj 


-r'' 


& 




u\l? 


J'jj^5j 


^ 


&* 


-1 .42222 


12,14114 


3 


16 




-10,98717 


1222891 




,18.75860 


1220683 


1 


26 




-23,01393 


12.05554 




1 


-1.02680 


12,13634 


3 


17 -10.62723 


1222710 


2 


-18.50450 


12.21037 


1 


27 -22.92923 


12.06337 




2 


-,63134 


12.13150 


3 


18 -1026455 


1222512 


2 


22 


-1824480 


1221368 


1 


28 -22.83692 


12.07111 




3 


-23594 


12.12662 


3 


19 -9,89925 


1222296 


2 


23 


-17.97963 


12 21677 


1 


29 -22,73704 


12.07875 




4 


.15931 


12.12169 


3 


20 -9,53143 


12,22063 


2 


24 


-17.70909 


1221964 


1 


30 -22.62963 


12.08628 




5 


.55429 


12.11674 


3 


21 ^9,16120 


1221814 


2 


_ e -17.43328 

2S 


1222228 


I 


31 -22,51477 


12.09369 




6 


.94891 


12.11176 


3 


22 -8.78870 


1221548 


2 


28 


-17,15233 


12.22469 


2 


1 -22,39249 


12,10097 




7 


1.34305 


12.10676 


3 


23 -8,41401 


1221267 


2 


27 


-16.66633 


12,22687 


2 


2 -2226287 


12.10811 


1 


8 


1.73664 


12.10174 


3 


24 -6.03726 


1220971 


2 


28 


-16.57541 


1222883 


2 


3 -22.12595 


12.11512 


1 


9 


2,12956 


12.09671 


3 


25 -7.65856 


1220660 


2 


29 


-1627967 


12.23057 


2 


4 -21.98181 


12,12197 


1 


10 


2.52174 


12.09168 


3 


26 -727802 


1220334 


I 


1 


-15,97923 


1223207 


2 


5 -21.83052 


12.12867 


1 


11 


2.91304 


12.06666 


3 


27 -6.89573 


12.19996 


3 


2 


-15.67421 


1223336 


2 


6 -21.67215 


12.13521 


1 


12 


3.30339 


12,08164 


3 


28 -6.51183 


12.19644 


3 


3 


-15.36473 


1223442 


2 


7 -21.50677 


12.14158 


1 


13 


3.69268 


12.07663 


3 


29 -6.12641 


12.19279 


3 


4 


-15,05088 


1223526 


2 


8 -21.33447 


12.14777 


1 


14 


4.08082 


12.07164 


3 


30 -5,73958 


12.16902 


3 


3 


-14.73280 


1223588 


2 


9 -21.15533 


12,15379 


1 


15 


4.46770 


12.06667 


3 


31 -5.35145 


12.18514 


3 


6 


-14,41059 


12.23628 


2 


10 -20.96942 


12.15962 


1 


16 


4,85324 


12,06174 


4 


1 -4.96215 


12.18114 


3 


7 


-14,08437 


1223646 


2 


1 1 -20.77684 


12.16526 


1 


17 


523734 


12.05684 


4 


2 -4.57176 


12.17704 


3 


8 


-13.75426 


1223644 


2 


12 -20.57767 


12.17071 


1 


18 


5,61989 


12.05197 


4 


3 -4.1 8038 


12.17284 


3 


9 


-13.42038 


1223620 


2 


13 -20,37201 


12,17596 


1 


19 


6.00081 


12.04716 


4 


4 -3,78812 


12.16855 


3 


10 


-13,08285 


1223575 


2 


14 -20.15994 


12.1 B1 00 


1 


20 


6.37999 


12.04239 


4 


5 3.39512 


12.16417 


3 


H 


-12,74176 


12.23511 


2 


15 -19.94157 


12.18564 


1 


21 


6.75735 


12.03768 


4 


6 -3.00143 


12.15971 


3 


12 


, -12.39723 


1223426 


2 


16 -19.71699 


12.19047 


1 


22 


7.13277 


12.03302 


4 


7 -2.60721 


12.15517 


3 


13 


-12.04940 


1223321 


2 


17 -19.48630 


12.19488 


1 


23 


7.50618 


12.02843 


4 


8 -221252 


12.15055 


3 


1* 


" 1 1,69637 


1223196 


2 


18 -1924961 


12.19908 


1 


24 


7.87746 


12.02392 


4 


9 




-1.81749 


12.14588 


3 


13 




" 1 1.34425 


1223053 


2 


19 




-19.00701 


1220306 


1 


25 

« 



139 






138 



y^ 


JW\=3j z*t 6/t" 




Sx 


(M<& ±s I 


to 




r7^ 


Jhj^J) 


V 


feifr 




l/J=- 


J'jiu£j 


** 


bx 


23.38940 


12.04311 


6 


24 




21.88659 


11.96072 


5 


30 




16.48333 


11.94441 


5 


5 




8.24656 


12.01947 


4 


10 


23,36076 


12.04664 


6 


25 22,02668 


11.96318 


5 


31 16.76256 


11.94322 


5 


6 8,61334 


12.01511 


4 


11 


23.32527 


12,05014 


6 


26 22.16037 


11.96576 


6 


1 


17,03713 


11.94218 


5 


7 8,97771 


12.01083 


4 


12 


23.28295 


12,05359 


6 


27 2228762 


11.96844 


6 


2 


17.30696 


11.94130 


5 


8 9.33961 


12.00664 


4 


13 


23.23381 


12.05699 


6 


28 22:40837 


11.97123 


6 


3 


17.57197 


11.94058 


5 


g 9.69891 


12.00254 


4 


14 


23.17789 


12.06033 


6 


29 22,52259 


11,97411 


6 


4 


17.83207 


11,94001 


5 


10 10.05552 


11.99653 


4 


15 


23.11520 


12.06360 


6 


30 22.63024 


11,97708 


6 


5 


18.08718 


11,93961 


5 


11 10,40937 


11.99463 


4 


16 


23,04577 


12.06680 


7 


1 22.73126 


11.98014 


6 


6 


18.33722 


11,93936 


5 


12 10.76035 


11.99084 


4 


17 


22.96964 


12.06993 


7 


2 22.82564 


11.98328 


6 


7 


18.58212 


11.93928 


5 


13 11.10837 


11.98715 


4 


18 


22.88683 


12.07298 


7 


3 22.91333 


11.98649 


6 


3 


18.82180 


11.93935 


5 


14 11.45334 


11.98358 


4 


19 


22J9738 


12.07593 


7 


4 22.99430 


11.98977 


8 


9 


19.05616 


11.93958 


5 


15 11.79517 


11,98012 


4 


20 


22.70132 


12,07880 


7 


5 23.06853 


11.99312 


6 


10 


19,28515 


11.93996 


5 


16 12.13375 


11.97679 


4 


21 


22.59870 


12.08156 


7 


6 23.13599 


11.99652 


6 


11 


19.50868 


11.94050 


5 


17 12.46901 


11.97357 


4 


22 


22-48955 


12.08422 


7 


7 23,19665 


11.99998 


6 


12 


19.72669 


11.94120 


5 


18 12,80085 


11.97049 


4 


23 


22.37393 


12.08677 


7 


8 23.25049 


12.00348 


6 


13 


1B.939Q9 


11.94205 


5 


19 13.12917 


11.96753 


4 


24 


22,25187 


12.08921 


7 


9 23.29749 


12.00702 


6 


14 


20,14582 


11,94304 


5 


20 13.45390 


11.96471 


4 


25 


22,12342 


12.09152 


7 


10 23.33764 


12.01059 


6 


15 


20-34681 


11.94419 


5 


21 13,77493 


11.96203 


4 


26 


21.98865 


12.09372 


7 


1 1 23.37093 


12.01418 


6 


16 


2054 199 


11.94548 


5 


22 14.09218 


11.95949 


4 


27 


21.84758 


12.09578 


7 


12 23.39735 


12.01780 


6 


17 


20.73129 


11.94691 


5 


23 14.40556 


11.95706 


4 


28 


21 .70029 


12,09772 


7 


13 23.41688 


12.02143 


6 


18 

j A 


*°.91465 


11.94849 


5 


24 14.71497 


11.95482 


4 


29 


21 .54682 


12.09952 


7 


14 23.42952 


12.02506 


6 


1S 
20 
21 
22 
23 


*1 .09200 


11.95020 


5 


25 15.02033 


11.95271 


4 


30 


21.38725 


12.10117 


7 


15 23.43528 


12.02870 


6 


h -26329 


11-95205 


5 


26 15.32156 


11.95075 


5 


1 


21.22160 


12.10270 


7 


16 23.43412 


12.03233 


6 


^42845 


11.95403 


5 


27 15.61856 


11.94893 


5 


2 


21.04997 


12.10406 


7 


17 23,42610 


12.03594 


6 


Sl -58743 


11.95614 


5 


28 15.91125 


11.94727 


5 


3 


20.87241 


12.10529 


7 


18 


23-41119 


12.03954 


6 


* 




^•74D16 


11.95837 


5 


29 




16,19953 


11.94577 


5 


4 



141 






140 



fiftjf 


Jhi^t 


^b 


J\* 




St 


Jlii^Ji ^ \ 


jpj 


-3.88834 


11.81948 


10 


2 




5.75822 


1 1 .96402 


9 


■ — J 
7 


-4.2744S 


11.81428 


10 


3 5.38202 


11.95825 


9 


a 


-4.65971 


11.80917 


10 


4 5.00426 


11.95245 


9 


9 


-5.04405 


11.80417 


10 


5 4.62510 


11.94661 


9 


10 


-5.42730 


11.79928 


10 


6 4.24463 


11,94073 


9 


11 


-5.80944 


11.79450 


10 


7 3,86290 


11.93483 


9 


12 


-6,19029 


1 1 .78983 


10 


8 3.48004 


11.92891 


9 


13 


-6.56982 


11.78529 


10 


9 3.09611 


11.92297 


9 


14 


-6.94788 


11.78088 


10 


10 2J1125 


11.91701 


9 


15 


-7.32438 


11.77660 


10 


1 1 2.32549 


11,91105 


9 


18 


*7.69923 


11.77246 


10 


12 1.93897 


11.90509 


9 


17 


-8.07230 


1 1 .76846 


10 


13 155178 


11.89913 


9 


IS 


-8.44349 


1 1 .76462 


10 


14 1,16397 


11.89319 


9 


19 


-8.81272 


11.76092 


10 


15 .77568 


11.88726 


9 


20 


-9.17986 


11.75739 


10 


16 .38696 


11.88136 


9 


21 


-9.54481 


11,75402 


10 


17 -.00204 


11,87548 


9 


22 


-9.90747 


1175062 


10 


18 -.39129 


1 1 ,86964 


9 


23 


-10,26772 


11.74779 


10 


19 -.78064 


11.86383 


9 


24 


-10.62546 


11.74494 


10 


20 -1.17001 


11.85807 


9 


25 


-10.98059 


11.74228 


10 


21 -1 .55933 


11.85236 


9 


26 
2T 

2S 

29 

30 

1 


-11.33297 


11.73979 


10 


22 -1.94846 


11.84670 


9 


-11.68253 


11J3750 


10 


23 -2.33735 


11.64111 


9 


-12.02912 


11.73541 


10 


24 -2.72587 


11.83559 


9 


-12.37265 


11.73351 


10 


25 -3.11396 


11.83014 


9 












-3.50147 


11.82476 


\Q 





t 



i/ iX J'jJ^j 



b* 



14,41141 
14.10196 
13.78878 
13.47195 
13,15155 
12.82771 
12.50049 
12.16995 
11.83623 
11.49935 
11.15949 
10.81665 
10.47099 
10.12257 
9.77144 
9.41774 
B<0S155 
^70295 
8 -34204 
7 -97890 
7 -6l361 
? 24626 

6 '5Q5 81 
^87 



12.07979 

12.07662 

12,07330 

12,06983 

12.06622 

12.06247 

12.05859 

12.05457 

12.05042 

12.04615 

12.04175 

12.03724 

12.03261 

12.02787 

12.02303 

12.01808 

12.01303 

12.00790 

12.00267 

11.99736 

11,99197 

11.98651 

11,98098 

11.97538 

11,96972 



8 

8 

8 

6 

6 

8 

8 

8 

8 

8 



13 
14 
15 
16 
17 
18 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 

1 

2 

3 

4 

5 



Uufc" JhjcJt ^ fa* 



20.68899 
20.49977 
20.30481 
20.10419 
19.89797 
19.68624 
19,46905 
19.24651 
19.01866 
18,78558 
18,54735 
18.30405 
18.05578 
17.80259 
17,54458 
17.28183 
17.01439 
16.74239 
16.46587 
16.18495 
15.89969 
15.61018 
15.31651 ' 
15,01877 
14,71706 



12.10635 
12,10726 
12.10802 
1Z10862 
12,10906 
12.10933 
12.10944 
12.10938 
12.10915 
12.10876 
12.10820 
12.10747 
1Z10657 
12,10551 
12.10427 
12.10286 
12,10129 
12.09955 
12.09765 
12.09558 
12.09334 
12.09095 
12.08840 
12.08568 
12.08281 



7 19 
7 20 



7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 



21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 



8 3 

8 4 

8 5 

8 6 

8 7 



8 9 

8 10 

8 11 

8 12 



143 



142 



t/V Ji*;j£i ^ j 



l/lA J'j;»=3j ^ &yf 



t/iA J'jJ^jj ^ j^r 



-23.30141 11,92268 12 

-23.34328 11,93077 12 ^ 

-23.37737 11,93892 12 1? 

-23.40366 11.94711 12 ,„ 

-23.42213 11.95535 12 i B 

-23.43277 11.96361 12 jg 

-23.43557 11,97188 12 21 

-23.43052 11.98018 12 22 

-23.41763 11.98846 12 23 

-23.39689 11.99674 12 24 

-23,36632 12.00499 12 25 

-23.33193 12.01322 12 2& 

-23.28773 12.02141 12 V 

-23.23574 12.02954 12 26 

-23.17600 12,03763 12 25 

-23,10852 12,04584 12 

-23.03333 12.05359 12 



J 



-19,86469 


11.76219 


11 


20 


-12.71305 


11.73181 


1C 


I 26 


-20.08352 


11,76641 


11 


21 


-13.05013 


11.73032 


1C 


I 27 


-20.29622 


11.77085 


11 


22 


-13.38383 


11.72904 


1C 


) 28 


-20,50271 


11.77550 


11 


23 


-13.71400 


11.72798 


10 


29 


-20.70288 


11.78038 


11 


24 


-14.04059 


11.72713 


10 


30 


-20.89663 


1 1 .78546 


11 


25 


-14.38343 


11.72649 


10 


31 


-21.08387 


11.79074 


11 


26 


'14.68244 


11.72608 


11 


f 1 


-21.26452 


11.79623 


11 


27 


-14.99748 


11.72589 


11 


2 


-21.43848 


11.80191 


11 


28 


-15.30646 


11,72593 


11 


3 


-21,60569 


11.80780 


11 


29 


-15.61527 


11.72619 


11 


4 


-21.76603 


11.81386 


11 


30 


-15.91776 


1172669 


11 


5 


-21,91945 


11.82011 


12 


1 


-16.21588 


11.72742 


11 


6 


-22.06585 


11.82652 


12 


2 


-16.50945 


11.72837 


11 


7 


'22.20516 


11.83311 


12 


3 


-16.79842 


11.72957 


11 


8 


■22.33733 


11.83986 


12 


4 


-17.08262 


11.73099 


11 


9 


-22.46226 


11.84677 


12 


5 


-17.36199 


11.73266 


11 


10 


'22,57990 


1 1 .853B2 


12 


6 


-17.63639 


1173456 


11 


11 


■22.69019 


11,86101 


12 


7 


-17.90570 


11.73669 


11 


12 


-22.79307 


11.86834 


12 


8 


-18.16986 


11.73907 


11 


13 


'22.88848 


1 1 .87530 


12 


9 


•18,42870 


11.74167 


11 


14 


'22.97635 


11.88336 


12 


10 


-18.68216 


11.74451 


11 


15 


23,05668 


11.89104 


12 


11 


-18.93009 


11,74759 


11 


16 


23.12938 


11.89882 


12 


12 


-19,17241 


11.75089 


11 


17 


23.19443 


11,90689 


12 


13 


-19.40903 


1 1 .75443 


11 


18 


^•25178 


11.91465 


12 


14 


-19.63981 


1 1 75820 


11 


19 



145 

uf 1 fh> Ln*sJti-\f !/Ji^ J J\5:? i#U* -£ J*^tfe ^ * 

-^ 11. 94238^3iKj' tiC&f^Ld^Jl-^^t^o) 
fj* <2>nS&fJ*tj£ jU fLH L ^73,08333=73:05= 4 J> If jlfpw 

1 1 94238=^Jjjf c3ilfji>j£^18 

1 1 .93420=.=-. Jwf ^j4JJj;£/j17 

0.0081 8=l)/&U j " 

J (/fC* 7 J 360 A/LU-0,59782 ^ J^U? 6 >>->? ^(-73.0833) 

tf J*UJ /C? u4 1 1 . 942 38 fjlJ-Q. 00 1 66 f? r 1A 

±- C hJ*&^m*i4^^&*^4{&^\ 1 - 94072 

£^jj J^^w4^ ?M(h &}<* ^75-73.0833= 1 .9127 J* 
Ji:f>' ^0.127778*^7.6508*1 ,91 2/J 
1 2.0685=0. 127776+ 11.94072= J' jj'w£ j J /^W 1 y 




144 
D= -23.389-f ,jl B=33.71667=£,^ 
L (-23.38976)^x0371 667)1, =C f -)Ux(t)l r =^i^ 
s lN(8)XS!N{D)=SIN(33.71667)XS[N(-23.389) 

=-0.396984x0.555086=-0.22036 
0i 763441=C-23.38976)^x(33.7l667)^=( r )C>x(£,)^ = ^ l >y JJ 

C0S(B)XCOS(D)=COS(33.71667)XCOS(-23.389)=0.763441 

COS(A)=(J)£=>>ix 

^108="At j» tL£ J,u^ 

COS(108)=-0.30902 =(108)&yj« 

^yj90.833="Al J^SLjLtJtf^fjitsP 

COS(90.833)=0.0145381 =(90.833)P; yJ i 

A=^88.6= V" LC&/1 

COS(88.6>=0. 02443 =C88,6)ft^jl 

A=^>87.7="j n ±&&*f&j» 

COS<87,7)-0,04015 =(88.7)Pui 



^w^j 



^'JW^^Jv/^/^c.^V^l/Li/^' 



J* 



g^A^ 386.67574 J^iL £ iAjT ,i'JiU£> 



j 



|^ vjf^ 285.1 9328 i £ Jf/i ,*< ^ 297.43920^1 £ 

4^280.19863tfLZlc5i 



147 



r&X?fe4&4F $'('\f\¥ feJf\lf>\£ \£*Ak* A?. & i*tf 






: jl^fe-tv 



*/* 



t/J 



146 

^jj^/^60 /i/'i_U*^ ^-0.51 31 • tffegfj 18,^^1 8.61 31 
^ fli^ilf t^JT /^ j18u i.^^ j^ 31 ,6^30.786^^ 
^/y^ra^^u/^^^>^Ji l ;/6.4446Aif^^6;31 

-V >-^>7^7c3jr^0r^ J il', J »^-2^5^^> 17:02 

Jj^vi;^ w At^^Z:j^r^4^^ < ^44^4'MrA 
,i £ Jtr j> Jfi *_ TAN- 1 ft*TAN(D-BlIl,[( r diu + i]^u» 

B-D=33,7l667.(-23.38976}=57,10643-( r -t,V 
TAN(B-D)«1. 54615=^-6)* 
J0"*Mj*f JtffJ" JAN -1 fi/W /£? UiVi^i 

'^^;^Ji-i U ;i^^ J U-^/ t rLW r >-6a55755 Jrf^ 
* ^LJSf&J^&C JUJ ^£^, r >* 159.48510 

V r >\^44 faxMAiJ' f\ A > 

***kj' z 7\f{J'> TAN" 1 ^ ^/£?2^^"u£l.54615 

'^WV^'jU-^A/Lijf ^74.25174 J>4u "AiJ" 

^ ^U> £ ^Zl Jfcj y u £ ^ ,,.^ 199.59205 "j"^; 



, 



<3 



149 
' A 

^^i£J$JfalJt$fa?\*}/fr^jf&^t£ffr^w- 



148 



^JStCtyf 



eMtClJ 



I? 


Jo; 


JjUC 


Ifc 


S:56 


12:36 


04:17 


cte2i 


07:4S 


12:28 


05:07 


^21 


07:12 


12:33 


05:53 


^j21 


08r02 


12:42 


05:22 


&A21 





*£* 


Jh; 


\J>1>€ 


b->t 


09:17 


12:37 


03:57 


d^21 


07:53 


12:28 


05:02 


*fc» 


07:05 


12:33 


06:01 


^21 


08:07 


12:42 


05:18 


&A21 



Ji 






fj»*Y/}l£jxJ'/J*^hl*<£ _ Sin (0)=G=(0)U it/'f-tfy 

- 



h 



°*^£0*&\>i^£r>&dZ-^\j>£$r±£A& -J^ 



pliJ/^/^^^>lX^>uywJ^ J J"j";^^ f ,^tl/l^ l, ^ J^u^j^^u^^ 



H 






^ 






^<Lr^_ . 



151 



150 










153 



* * » ■** 

fyc^&i~r* /L-<^-k-±* jbc-£J}*.r* J~~£-\J ' tt*J\*» f tf § 



2iA? 



152 













155 

n 

C^ ^^ ^\^^ js^^ f^\f^} ^^-^d^ /bu^ L 







u 



154 

lie* 



3J 



1 



■ * to * ™ 

. ■ 

' i U H if «t sir J** ^Ji£ JZ j* jr 2^/fJk J tij* fj\ /i &s/> 



157 







J6rts&) 






156 



J 






ISM 






Jfte8 



158 

^»>>tf 'Jl/' -TL^2 ^11^ ^.^ ^uT^ C.J^^* t/'i- U^g^-^ tCfei?|^ 



'/; 



iflfc 







161 



160 



W»^tf7yjt£*^f*tJ!i±\tj&\js\£o^f*fufof* 



163 



162 






I..- 

/t/7 < ^^ T^ &**** ft**' iV yj'g£ ^c^ fate *^ 

T - 'I 







k/i 



« 






165 



-At/ 



164 
fojsUZj'iJ/^\fu?,>\fri{f^uf*£&$t£o>jVj* 

Sj P jf<J'W/u rc*^?^/' jfljfY^j,^ ^ry/Jf 
f/LAtojtf^t/f i</i ^-+ r ,fi»iL£i-xJh£&tfiL^ 

^^f&ffi£f^t^*£~*f&P£*ty)>\J\JllJ*x 

^^\/^ Oyt >)^^^o^ Mox^^ ^\ ti jJ.fj^ 

f &^J*\f\^^j»£fv1^*tf*- "**/*> 



167 



166 






43-42 /^ &\$&m£&*4 ! sd&ii*d*$£ hjfa&fjfi& 

^y4L^ ^ £^j£\^^Mii^i^f^-^sjM^Jj£^^ 



m 



rea 



m -* 



-J-*,*- - * 



; % jt*tffh*r ***%** fohfr}&*\)&*^& x$j*^ AC 
^fALtf<^s)j?j$JLj^}tf\£&^&4^&& 



171 







I 



ii 

* 



JL w/^ ~f- &^ jC oi>/ ^f ^g JV/' J? tfrt J 11 
£ _*/ *=a^ u/jj e» /trf-f. p* -*/ \£ ^f $ \£&'*> 



^<i-*s^»t^^J^^^4/ 1 ^*/«3 



fidffiuH 






170 
^-l> l/^^— ^»^L Zl tfifi/J r*C^|p J*^Jli frl>>^j^u£«B^Or 



T 




tt*#Jte 



173 



172 






— j 

0.249328002832«TAN(14) «1^ 



30^,^ 




tT^iAA^^L^f-ru^^ ijCv-* 1 *-**-* ***¥* c^JL^yw^tL ^rj-u^yVui^^ 



^l e ft,^/Vlf-> J ^4-^104^^£^^ t i'j^4JV4 r f^ JjJ> 
%jAWS\*>£ wJ^c^c^-tTjlr^l A# Uitfji/30/^J* ^L 

iff J" b *-> ' **-*M A^ji/ 




F= SIN (DF) 

G1=C0S(LAT)xTAN(LATM) 
G2=SIN(LAT)XCOS(DF) 
G=G1-G2 



Q "COS 



-1 



F 
G 



175 

LONG=^jALAT=4v : ffl 

LQNGM=4JJ- 

DF=LONG-LONGM 



^*^i21 .4499986 A^A^dA^ 45 ^ 1 ^-' 
■ 

LAT=33;43=33716676 

LONG=73:05=73.08333 
LONGM=39:45=3975 

LATM~21 -4499986 



33.716676=CM./' 

73.08333MJ^ 

39 75=CfO^/jV/ 

33,3333^/jTj *-..:, 



DF=73,08333-39.75=33 33333 

0.54951=C33.333)l f ^CL5) l f^ J - J> ' 

(0.54951)U«(33J16676)l f -(33,716676)^x(39.75 )li '^ 
r , , n 136^' 

0.13696 £>* J 



k174 

i A w>3975 4 J> ^/_C + <j> ^ yJ/ i ^ y A J f j 

if^jP^jBi ,44999864(// 

*-6f(h> ^$ J> ILLS- 

t Ji- iA£ 2*-*- ^QO-fJ^ 

- V i 



ifXriMT ulsi 




? SIN=U ,y COS=£ ■ TANGENT^ / 



177 
y ctf j/i/' A-tf l/t/f jJ^/ ^_ x £ 




^¥ 



(^^J^^f\J^ ^A^^J^/l s /^^Af^ Jx\jxI/^ 




34 j*,ji Jlir 



i- r >* c^ if JP 



■*■ 



176 
.ji;!f>,i104 JV £ J? j* ^ ^FpHA. uTL^104-1 80+76- 

G1-COS{33.71667)XTAN(21.4499986}=0.32681 
G2=SIN(33.71667)XCOS(33.33333)=0.463768 
G=G 1 -G2=0,3268 1 -0.463768=-G. 1 3696 

F=SIN(DF)=SIN(33.33333)=0.54951 

Q=TAN (F/G)=TAN (-0.1 3696/0.54951 )=TAN (-0,24924) 

-76,0047 

0-76.00474-180=104 



179 



£ 6/1 f- ft, ^U ,j9 iJb&JP ^j fjyjTjl .JL ££ L. Jf 

/r^/^'&A^i 1 t/>V i/#&*i&t 1 1 . 1 1 -9* 1 oo 



Jfl i! 




35 ^w£* 20 



T?8 
Bjf J 

T ■ * *" 



181 









180 

-451. J/ tf££sji£j£njAf* J v£- <~/ \Ss^ 
tfLuNAl *\f(i"AA U)>\$\-<=-£L C 0i»*3s$<L.{\* 

$L.\?\/^fL.\f£bjr>Si&rf^Jrt\Atf^jtiQ[fr 



^ 



183 



LJ i 3u 3it dii Jj & 3u ^ Ji $i «£ ^ Oil 
^* ii P« ^ ilS Jj ifo 0^ ii# £$ cffj iiS<76)iJrti 

*&&j& &* E^j! Jl p^' Dii cii^ &* ^1 iii Jj & 






182 



UjJUwt> 



\fi d? cV* k> t/' /^i^ t//f % £ Jji£ 4-G- £ </' i- u**> 



185 



a i £d t ^^L.j*s/- L #fv^z£^M4~j>fJ i f-£ i L 



dip- f'<-\?\fjj: dtJif^/t^Lt- ^^l./ 1 ^u^^UiJ> 

^tf-rfpl^ctf Jf/sfrL^jLj? &S^*jfyffyjf 

"b&(f>j **tffc~\J* -j!±-f<- xLAZ- H^i&C Urfu& 
(Pressure)^ ^ *$ifjrfji U>,cv i/<- ^ J^ ik^V U? / 

'p£*J& W£tifM&*f*k'{£j^ujtoSf$**AehjL 



187 



1 86 



1 £^f**^Sj£ii/*fJtfu\&* ^/Jji^.i^Li/1-tf 

<s £j>' tft^fi L& teg/ \Stf - f- ** o/ *//• f- (3* 



189 
*£$ /* ioiti* $& ;>l ^k S&* & 6 £- 0*JPm£ Ji^ 



188 

^f-c^^^ufj/-^^/^, ^,tA^ Ate 



ir 



);cl~ 



r. 



f*±ofi*&.+3i,gr*J f &i ) &M m j» ^jpjt 



191 



Pegasus 


vj-y^ y P^^? 1 *^ tj*j* 


20 


Perseus 


l/J 1 -/ 


21 


Sagitta 


f9-(— 


22 


Serpens 


*HMj 


23 


Triangulum 


i&Jx» 


24 


Ursa Major 


jr^ V"* 


25 


Ursa Minor 


jk~aS i_/J 


26 


$$\f£b>$ -&* 


Aries 


J"' 


1 


Taurus 




2 


Gemini 


IJJS 


3 


Cancer 


ertfr/ 


4 


Leo 


^i 


5 


Virgo 


^* 


6 


Libra 


B^f 


7 


Scorpius 


V> 


8 


Sagittarius 


J"/ 


9 


Capri corn us 


rf* 


10 


Aquarius 


A 


11 


Pisces 


^-/ 


12 



ffo 



190 




Andromeda 


ov^oj>V! 1 


Auriga 


t^O"^X> 


2 


Bootes 


/i/ 


3 


iCamaloperdus 


Jh) 


4 


Ophiuchus 


j^^&Jh^J 


5 


Cants Minor 


/M 


6 


Cassiopeia 


%*£bsJ\*& 


7 


Cepheus 


\j$i 




iComa Bernices 


s&U&'AjZjf* 


. 


Corona 


\&J?\^ 


10 


Cygnus 


CuT X^w 


11 


Defphenus 


l/j 


12 


Draco 


(^ 13 


Equuieus 


M/^ 


14 


Hercules 


^l J i 


15 


Lacerta 


U?/ 


16 


Leo Minor 


/*jfyg* 


17 


Lynx 


C//.U 


18 


Lyra 


**. 


U- 



193 



Chamaelon 


H 20 


Sextans 


***** 


21 


Crater 


\J$#(J$ 


22 


Hydra 


«H* 


23 


AntJia 


d*4 


24 


Corvus <ij 


25 


,Centaurus 


\jji& 


26 


Crux 


0p-^ 


27 


Musca 


hj«y 


28 


LIpus 
Circinus 


' cr 


29J 


U^MjsS* 


3G 


Ophe 


j^JW'/; 


31| 


Square(Norma) 


</>"'#/ 


32 


Ara 


tf&g/ 




33 


Triangulum Australia 


d&±& 


34 


Apus 


&Kfer* 


35 


Serpense Cauda 


*&**$ 


36 


Scutum 




37 


Corona Austrafus 


tNjtf 


38 


Telescopfum 


*i$J}) 


39' 



r 



'£^V L\$k>JuJ>\$r>. 



Fornax 


/ 


1 


Horologium 


jz*\s 


2 


Reticulum 


£ 


3 


Hydrus 


rt% 


4 


Eridanus 


/' 


5 


Orion 




6 


Lepus 


^j 


7 


Columba 


D/^Uwu* 


8 


Caelum 


\iJ(jfI 


9 


Dorado 


i«r 


10 


Mensa 


w 


11 


MorocerDs 


d/A&fij?} 


12 


Canis Major 


A-* 


13 


Puppis 


&c 


14 


Carina 


**f/k*t 


15 


Pictor 


jr* 


16 


Volans 


*Hjr 


17 


Pyxus 


\)^J> 


18 



■ 95 



194 






%-\J>£<s** :i>^c3j 43 //^j 








Perseus 


ij% 


40 


Octant 


J- 


41 


AquiJa 


^&> 


42 


Micro scopium 


t 


43 


Indus 


\$M 


44 


Pisces Austra/us 


i)F^f 


45 


Grus 


JU 


46 


Tucana 


dti 


47 


Celus 


J 3 


48 


Sculptor 


t/& 


49 


Phoenix 


J 


50 






197 



196 






K-UiC^Jij^i ^Jno'tsA $/*&*• ASsfJp 



. •■,••• m'm".- 



*£WaJM 



.• • 




% >. T. * V ^fe 



** 



« » 



^^ 











1 ^A>JWt^l^i^ 



99 



198 



W£^U=3j oAwi^ c *Jm h* 47/fdP 1 











^.thLLf '^{/iC^^fM^A^Ch J 



Ij,£*Jj&j d/*~&*** lT21 h* 46// JP 




Jjfrr dL*wi 







200 



____^J*1___ 











203 



ere 



5-IOZl^U^j O^V^^ frP'&b* 51/^ 





..^Ujw i$y*-i 



a> 










fc10£*aJUa*j Of* C* XS2-\ b* 50/^ 




&Jj& ^^ 






n 



204 



205 



l^pjMg/f^tpL. (f 1600 t rtwdh*k)Afj(j\ 










. 



207 



tJ^J>&\±L±-f ( ^te.s£o>fr£^J&sks. 

\$j* * *^k&flfM£^p0\Ag-£\fhi^^\£ft&} 

tbOP)^^^t\ f \JL}\j:/^£uij>£^/oi^it?^£^ 
fJttrV t#Mi ri/iru £ f >■ >u fe-^i^fi^ft^/^iif* 



206 



53^J££ 



wU 




S1N(vs: f S!jUJ=(ytf*dj)u 



2 -L> 



. ^r^^ZlJ^r^y ^ ^ ^236847 J^tf^,^ 

,^J^238857 

rft\t^ < M£j^rf} JJ ifa < &T^ifo»frjf^ 
^&**Jfj£jTv { fVtx 4 u^x < &}±£^j tf± i fr 

^^^^£^^^^^^ cU t^^£uHJ^Cu^ 



209 

J> iff £&*j&ix*%&if v/ j -^ "4 & ^ £ ^ £ o$& -/ u 

^k&U\£(*&$\SW$i\S&J£-£L.f/i)£fo^trtM&f 
dJ?^£o^^^L.\ f £ A tijtuP^U3f^L£L/ 1 
£(W&h^^/^^^\^^^L,\ ? ^j:^L.k c £^l( 

£*&ifl W-^*\>n^&&f A $jLoi$$)£f4t£f\j}*\ 

^£usfr£j»^.^t\*\f\X&$^^i,wfMj*j*cj£'d 
£o^£u^f^^J f /^/^c^U^j-L^ i iHJ t d^ 



: JU(i^ 



208 











/ \ 






• 

* 
* 

• 


#• * 




54^j£ir 






211 



2-/*<&S<fh •r/^'t#uttf 'f*%2-«t£f it*wLL \fivj 



m 






210 

ftjClf*j2\Ji2Ltf*Q ^^(3,15.56,880)^^0;^ 



213 



£t I? \/&ZL Uufc <l~ kj& 



212 



Gj£^p>l5 


(&Vifoffl>f 


ft&-vt> 


* 
/£ 


142,9 


466 


,j>^£> 


1 


2.7 


8.7 


h&r 


2 


30 


98 


h&* 


3 


8 


26 


tfV 


4 


14 


45 


J*f 


5 


276 


900 


Jglfcj 


6 


160 


520 


f;A.» 


7 


3.5 


11.4 


w$r 


8 


491 


1600 


-pUJOj 


9 


160 


520 


v/V*" 


10 


22.2 


72.5 


^i_jr 


11 


36 


118 


/w 


12 


67.5 


220 


JsfkA 


13 


11 


36 


SbJt 


14 


21 


68 


CPyf)uijiJi 


15 


5,1 


16.5 


J%/ 


IS 


O.OOOOQ05 


0.0000015 


Qfjr 


-H 



f Jt-J^8.6>l?^ c ejirJl£^-£^JU466u£iS^ : rfi/ 

ui£ ji^vti Jfjffjt (h{^&>\L 2ss J? /i3o;>/9>tf 
t/^ili;rj^J/^/^v^^cf^8.3^>bY6^/^ 



^0 



^60x24x365x7 ^VW c/ 1 >tf^^ -^ W/* 



, 



£jj^ 



bifij 



215 

-frf 6^06265 

** c$ Jirt jf 

56 jr*' J" 



214 




r /^Ur* i^ Oife /<b l» <C *_>!?- ji J>f la £,^j\ 91 82645000000 
^Juj>y4,3>tfr*^i/ijT^^^^^u^>ii,3^^;»^^ 



\£f\)^f<y £~ *rS* *? wU«fK#A;t/60K60x24x 365x868^1 
J'ijjL-466»j^^ J ^jjl/js^(/^^ l /J*^^tfL i / l --f.J^ 



r 




55 ^ijii 



57-2958 



3C 



J *t5'j 






^46y>J^ _^uC (Radian) t{i^j»;^uCU r '-'f-lJ^^^ 
^^^^l//^47/^(^Jl^i^l^^/r^60^i5^^ 



217 






216 



^^£l^f^±*%JlJsA<t-fc\f£-*c£j^V$d**W 
| c /l=1/0.123>GlTj'^c/ f -f--^0- 1 23/^^lP , ^')/ J ^C> 

T 

Stij'jJl-^L-lluZfff&tftfjsA&^^O^^if^d'^ 
^>rfjZAjJ0^j}l±l£u>frU'' Jf J%s2Q5s*J' 



219 



sni 



fi„ u 1/ U& rf jj' <=- fcfjjf (Spectrum )-*> £ tM> B0 £*A £ 



p/«- **r£- ^/Ltf tT6>^ ^ >' ^ -*' c^uf tfu^u^j) ijj^o 

^ (slug >j» jt<-/u£ (f i& £ t/L^ #4. 41 />> f. »Aif/ 



221 



tff'M i£u>J> /^(Jlf i/^Uu^jTj-' JiftijifrfAlrO 



220 





ttifaf/l 


X 




^ 

*>l« 


ASU±A0nf\f-»f*jJ 


>55OQ0 


L»& 




i 




29900 


jgrQffc 


Jyut- 


* 




9470 


'4? 




i 




7100 


i/ljj>" 

-**" 




• 




5950 


fe>Jt/i 




J 




5190 


4*4/ 

Ja 


OP* 


j' 




3870 


w 




r 



223 



222 



t^i/'UL-f-t-u *Xjt&fg*&J& £ fj&ij* jV/Xc 4Wt-f- 



LJoZ{Occu\atian)~fri^*Hfj!\[A i £oiJ>J* (2) 



Jh$4^<j2-^trtj\^\$L.ff i t(fA> J \>fp < * J > 



t'^t*- 



225 



ftijyfil 






£tf/ 

• 


Sims A 


9,261 


2.1 


-&'&L\ir 


Capella 


970 


9.9 


dd 


Rigel 


592704 


84 


Jtfh/j 


Procyon 


8.87 


2.07 


tffeJf* 


Betelguese 


79507000 


430 


!ft/ty 


Aidebran 


17576 


26 


&jJKi)\£ 


AUair 


5.83 


1,8 


$k/ 


Ajctures 


4096 


16 


fafi 


Regulaus 


48 


3.63 


j^$ 


Strus B 


0.000021952 


0,028 


* fc tsr 


bf» 


0.000064 


0.04 


M')^ 


Vega 


27 


3 


&>/ 






224 
^>JL d*AJ! ££ ;&*£-/ £-f»<L £ L./fJ" fur*l* JcW 



3j7T 



' - ■ j L i » 



-<s_JUjr 



7T2 



=i) JuijZ&foJPi 






227 



226 



yj 



«4-Jjt£ 

4 

^»V£ulU>j\>£fog&^&£tf^^t**jL&rfQffi 

^WJfr£\Ji\f\*f^$H^b^^.idtf ml QJt+ M 

I * 

U *W20<^ l£ ijf<L.\>t{h £L-zL & if ft/ V J^yJj*^ 



229 



,^J:st/i^\Ji&- Jjjf Jj&3 u &k* ' J >£-^ Js 



228 



tZtJj+J) 


X 


^ 


^ 


>55000 


tfct 


1 


da 


29900 


j^u&kfi* \S/f 


*** 


BO 


9470 


$* 


1 


AO 


7100 


j^"kJ \.{$>j} 


_» 


FO 


5950 


Mi 


J 


GO 


5190 


l}j\\,Jj}\/ 


y 


KO 


3870 


tf 


r 


MO 



GO J*f f- //(^ »^G2 \fr?C(? & b^M t** -f 9.5 
-£-tVf&j/^3800K K0-£^-Fjf£j/<i-590QK 






231 
H/JiJ* ^*'4tf)?.k£\J\-\Jl<-frtfu*s\)<^^u\* t ti -3 

l£±£>£Usj&£+ j} 

ru [/(Super Giants) 



ID- 



S'- 


to- 



Cm 









^.^' 



t*7A\ 









CS 



05BO AO FO GO KO MO M6 



-2_* Ul^ »J -4 

ujLi# (Dwarf )*_ j> 
\S?/£bjr£G-\$**s*Jjfji\S?/{o»J>(Q£jJ* jm* 



L 
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(JftH/tfL CiL^**^ \S\J*J>j*c~* U i/jLs-(HR Diagram)^/ 

^'•.t^rZ.'^.^/uy^i/LCMain sequence) J^*jj** -1 

<=- i^" </'-£- &** e-* rt ??d't^J\s£^JJ>4Jijf\$ 

•fyut^fr£ffC^£&J i S'?JJ\S& i /£\$i/' <-<*>*) -2 

i ^?^£tf>4^d?Ul^frtf>'?d'-o&^f»\ - <p. 
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•/^|Lj> 


ftlf^t> 


i/j 


B^r 


*t** 


i&&f* 


-fc^t/llfvi 


(X 


4^ 


fts^ 


J/j 


J^ 


t/^t 


tujv 


<£frUl$ 


4&& 


^i/ttfjid 


l/PlJ/* 







ftf<!-fr 


-if* 


yiyy 


t/ 


tjjjy 


</vt 


OPiisthfijJ 


V*-^ 


J'/lJlr 


J;t 


HjCatefir 


fc/ 


-^^ 


J&* 


•A* 


<g** 


*kA-*j 


j^Or^i 


^LJT 



f&s/Qi/ i-D[~*f3 trtu* if </» *» -^ &A$* 6 Aw 700J* 

**-* A fji JV Jlf * '-£ & f > if ^ ^ Jt *J*-<r ^ * & 
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^~~^!}jtj£<£.tf30mQl£i}fry£Sbsrs£Sui&l-J>* 
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!&}*)£-&' h*AjSj£ i}lUjb-£? L-rij 1 if If ^t-frfft fi*J-e~ fir 
J~ 'u$±^jfr$bfij!fjP V/> },}<l* i\j>>sj> Jjjj^jlfc; Jl/jA»4 







Star Name 




(Vft-fr 


*A 


Sirus 


23 


&£*/ 


1 


Canopus 


1446 


J^ 


2 


Rigel Kentaurus 


1.446 


hA»Mft Ju 


s 


Vega 


52.5 


&h/ 


< 


Capella 


158.52 


J*f 


I 


Arcturus 


110 


fyjJr 


f 


Rtgel 


43674 


4/tkh 




Procyon 


7.58 


&<$/* 




Achemar 


209 


/\/\ 




Hadar 


3632 


yJ'P- t 


10 


Aitair 


11 


M/ 


11 


Betelgeuse 


13188 


u^V 


12 


Acrux 


5250 


d*v<KjA 


13 


Aide bran 


100 


ttfMMu* 


14 


Spica 


2291 


J/L/i- 


15 


Polaris 


1630 


1*6-* 


16 


Antares 


5250 


■r/V* 


17 


Famalhaut 


14,45 


•A 1 


18 


Denb 


47888 


^t-JL^} 


19 



239 



c wdetf \jti()~ U A# tiffin J*" £<-&*/ f* j* s£ jL^n 
V"fejt&\Sj;$d ( ^A{f/dZLto:ijTif i ^J£.J 0l £)tf 

t/ut 4-^ £ ^u i/»i£ a* i5>tf ^u>vt> jt ^ jy * tfiL iffjj-i4 
£l- tofiJtk t *l**#A. 9 &ijtij^fJ&ilrf-$&& 






i/*^ 
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M-m*2.5Jogl 



~Jn*+r f 



log * . Iog ll 2 "/ y . £ j> rfWtaUrf 

d * r 2 J 

io 9 10-logr 2 -2-2logr j ,/,! 2-2= 2 j Jj - Z ^Jj 



l/f^&o 



M-m*5-5log r 



JJ/'s^v r 



M=im5+5logp" ^ J/5+5*^ f j? 
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// // 6.25 // // 2 // "(2) 

// // 16 // // 3 /; /v(3) 

// // 40 // //4 // //(4) 

// // 100 // y/5 // //(5) 

.^.I^^^^^I.SS.i^J/j^V^^M^-^ 
yj<4.86^ ^> J 1 ^ ifb*r ft**J 4.^^^^^^ 

[1 : 1000000000000000000] 
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2-512= \JlO0 W 100 - 2-512 



,41- J/jZ^XLi/) 2.5 Jt> 

Jl* iJa 4-f- f V kOr £ <=- J«-^ lP /Ik/I-* ifoM uT j>^<^-^* 
^X>^^'j^f-v^0^2672j > ^^tT6^^1.58j > ^>J F 

(f>J\$/!$ 6<-&-l-/»\f iJ^/tiiSt-fr Jftc-\£tiflq- 0& 



c 1 5 5 

4 2 2 



MfnC^ljl 3/j" 1 5 *JJ& if U^> n A &> t/J -tf/r #/t J / 
&.<£-,*&> *_/« ^t> ~Ci e-+s \f i-jt d/*U»Jj*> 12=3-15 

-If* i/jj»x;i/62500-5/2x 5/2x 1 00x 1 00 

63130 = 63129.97- 12*512) ^ 
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uf^cfu 



'sj> 






&H 






JjPJ^ 


J&M 


iJPfl 


*£ 


1.4 


-1.47 


fads* 


1 


-3.1 


-0.72 


fay 


2 


-0.3 


-0.06 


ihJv 


3 


4.4 


-0.01 


J-J^ J*J 


4 


0.5 


0.04 


&>/ 


5 


-0.7 


0.05 


0^ 


6 


-6.8 


0.14 


Jjjj-J 


7 


2.6 


0,37 


\sttir 


8 


-5.5 


0.41 


takjf 


9 


■1 


0.51 


/i/t 


10 


-4,1 


0.63 


( Hadar }yjj&^ 


11 


2.2 


0.77 


m/ 


12 


-0,2 


0.86 


t*frtf!)\jjtj» 


13 


-4,5 


0.9 


i/J 


14 


-3.6 


0.91 


J/uV 


15 


-4,5 


0.92 


v/V* 


16 


1.9 


1.15 


-jV 


17 


0.8 


1.16 


iiC^/P 


18 


6.9 


1,26 


^JK^S 


19 
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-ufT ^effect 
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* <r- JU -> S^tf* w*,^ r/i. >B ,* £ j*j wi^Ur J*Tj30 
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JuJ/^t/c/t^^^Ju j^/ZiL ^j t/ f *=-v f ^-£ 2-f 

Jfcfj w»jt /^j^/^1 86000 f(? \f\*yJ\Jal£Ji\jte 
Jft h>iJtUj -U^? £-299793/^ 7 J*\,Jttlin£Ji/£jS 
J^10.8>B^y > ^M^ ^^^^^10.24^^^1^ J 1 ' 
L//^ <206265/^uKu^/ £ _i^u;^f/uyi J ^^^ Ju 
t}u^99.97yi?^a J ^L r 99.97wfiryJ^/ j '^186000/ L rf/^ 

*_v£- r tf J^_> £V(J >? J&am JU^'U \fi<-il Jt L* ft- >li 
VSstOilrutO? >\S^.d^Lrf^ ^^J\$^> ^ 
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',£_ 



,,110 AljdW^/fi-ifi ^/20^if Jj^*32^iA^d r d 

/ ,,U ^ >* 6s A«3 cTc/L^ i/i/^ . AJ ^ & &# 
^.^^^^,Lfi^a^/338^^^j^A338^, 



. 
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^^/7 


(J£diXhOjty 


ft !&--*> 


234 


+63 


GAMi 


654 


-26.2 


to/ 


203 


54.2 


(j^fkM 


2 


+22 


Jghfy 


436 


30 


J*> 


1324 


-8 


Art/* 


45 


-17 


*Jy*~& 


2285 


-5.2 


guA- 


30 


+21 


i}dty 


1247 


-3.2 


j^r 


24 


20.4 


X 


96 


19 


/i/i 


53 


1 


J/Ut 


624 


3.4 


ef^i/f 


30 


-3.2 


~/>J» 


367 


6,5 


e,M 



248 

fjfhJll /^1 /ffr^J$*-frdLA&/\JpJ\&€i4f\t>$ 
fti A .J> A fljf^Jg&\£l 221j£ J/^/l 9.51c/ 7 ^ t/i^ 
rur^^^^^^^SO^/J^M^^ 3 ^"^^^ 18 ^^' 
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I ■ ■ •• If *• 

^&v\S { \k*^£^fr^A*M^/**^tf\*fiWto&k binaries 

,^f (fl/CPhysical Binaries) 

6& 6'" jt- £- *+ iSv£ VJ > \Jj£-\tf*&>iJ? Or' J J £*- o >£* *-A» ^ ' 
1^(3) J^(2) tf/*0 
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&W\f^jf£\rfu>tec-**:L.\]rASf'£-^f" s *\Si 
**£\l~J r A*£^>Oi?{Sx-a!i*i-'fS>f£(Bany Centre) 
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IrW n ti^jsjj t/Afltf ztO>J> j£ .r-^lfcA-f- jlf — <<i. 
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ill j^ ^;u; uK'jV^i-^ 

!//(*>■ >tf jtj'; eV' e* i-/|^ 

* • 
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^fri£tf r utj*-^£\^jCt\$OiJ>jl&\f$£fr(* 

^f^j i j>f?j(-^{f}Uj^cL-ft£{*sOvf*^j}S*=*d'* J 

(/fi-CMS87t- 4©1lMt?<A^^*>^^^*-^*^ * 1660 

-f- ^ ^ -T J - i/5 Sr j Jl/j^ 
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rii/^/'^j/ l J)(i^jL^^rjj^^^ z~f*f£ <~/»jC\ 
7^iifof^Jih)£(^j\^^f\^ ti ^^,tSof^^^. 



■ 
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^Oj^mO' J^£-Ui/> rte-tftJt' 

3 ±d^n£a*Jj*3JM.2i£ ij\$^J>JlJ%^\?,i\jJ^^ 



256 



259 



258 

I 
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t*>w,r*V ft£ ^ iA$**** ^ ^; iij j J* Jv jC< 4 
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ty\£ ^6f>$^f\$^\->J&\£ti:)£\$\fifd**^ 

ff-Qgss *-d/ £ ^^£ u^ £ *xt^J£^f^J\s~ja 
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io^\sJ\fj\*£^\A$^x*Hj?**4&i*#^£<£< 

^t^c.^ s j : \>J^Uij^£^j^^yii^^\ i 

jJk£ <~H\ m /> £i±£sJ\\A& *2*\fif Jf- * *->• tfufl* 

*^i/ij* — . £j* : fjj?tjffo>£tflz\i»A}^£»£ 

\^L.ffrt>^rl£ a *.£&j.frJ:t'/5i\< 

£ ^jJj JeJ:yx/\£.£fj3*t^ji ^_ mMJt^jfji^Z^il^ 
uZhf/>ifi£dC3i*j^b&^J'hJsf&[Ji\j%j£*tfy^j 

&jLj£'Jf}>f<U^/WU i uZ%§£^U>/'&AM£k£ $42 
4-i/U£* *A$\f£ &t3»i/ f ^ Zf B't/' Jf. to \/\£\Sut ,**-/. 
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^J*JtfJh&^/*& f r,/,X 
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T 



^k~\Ji^\^s^^t&fej*&$^^i}&k£ tfsj &$jjt£ 
dud j>\ &J& dh/^ Jlfp&Jtf ^j>d\j»£i\S£jf>zp'al ^ 

Jf\fs>& ^ Lf\jt ixs£ 1 a>jl£ jt^ ^ J^ /a^jti/j,^ 

tjy^ 4J* zi /'t^j^u ^e ion* 4 JV * Bi&t*Lj/ii 61/ 
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I -i i 5 

Jtf-k 

Entropy f\$ftij\jt^}SM/'\xt&b\f2-L£j*\}*f* t £j 



£iA^L^ii.J^^\^ \S^j^/m^ ^^C^\^$ 'iff 

J& } f^\fA^*Zf\£*£<\fV3L^f\J&'4-**-* 

■c-rfrfL.* \j? £ lASc-t j% Jv ~*Jjx£ ±*\X ^i/' 

UUSii lilj \35iS t>»j^lj £rfjU-M ^1 IjjLS (#B) ^jj ^Jjl 
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vJ ^» ^ Oifl jl^llj JJJ1 ^rsbilj ^^Ij OljUJl jA* J 0] 
<*** J Oj^isij ^y* JPj b^j l»Li ill oj/1. ^iil (H.) 
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u 
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y 



i**i 






jy 



w 
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u^jVi ^>1j (i) yijjj ^^i ^ijij jg tfltffajfi 
^^}k f ^^gCi^ H ^ l ;\{T) i«j u jL-syi Jlij (t) yuBI 



w 



jM ^b (°) *j^ J>j*^ %j («) ciL* jUJi ijjj (r) 

i 

^.Aj*ji\j iJitA ^\ £^j (A) jA\ ^A^j (V) j—J1 £ji lili 



-igvf F \Jjy'<~P f if>ss$\$i7.i£ 



r -H/ tf jfo^ ^5 ^ yf^U J*^ Ir/lg f&ffrti? &>j£\ h*r 
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JuJ '' ^ -*^*V-e^ eta jtfJtrtftj&ggc&p 
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*i. .T*- i 






J! 
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, * * 

d?Jbk>4jLj>~ ^j&^^AimC **/&&/--'* f. 
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J*j jh^ jtt- jjji Vj jUJi iljju of a ^ t/ _ i ji v 
s! &£ <& ^ j;> ^ ^ J^i ^->i^ gsa ui^ se# 



2CG 



\ji^%j»jf'4jj'ilfjjij&jpi& f£-i}\?*t*Jinf^\ z - &£-t* 

Jy^Ljf i 4^r\j* h <fL£jfJ£ t Lj> 

I 
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2B2 
^ !& ill Ju £} # & J^ ^> > ggi ^ ^ ^J-Ji ^ 

~>J k <^^ fyj Jl jU» O-S^j ^ ^» ^ >Jl oXi Oil ? LUilj IjjyU 

uic^Jv ^ji^uc j/l/VjTi j1^;u 'J^tA J>»L.6$ 
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J 1 



J0 UsT^y^ 



$i£J&ttoi 



^(ryZl/^jJji^uyuJ/seJ-'ii-^^t/'-^^v^^^ 6- Astronomy by Robert H. Baker. Ph D 7th Edition 

^m^wt^J^^^^J^^^^^^^A^^^^^r^ 7* Essentials of Astronomy by Lloyd Motz Anneta Duveen 

X.*U;y19:2B/x^ 12 >uO^£i^1425 fl^-^'/iiJ^^ 8- Astronomy Journey to the cosmic frontier by John D. Fix 

9- Astronomy The evolving universe by Michael Zellik 

(JS*)^'^'* J,* j/f ,-12 
0eA&A^16 
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